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INTRODUCTION 

In r ecen t  yea r s ,  Federa l ,  s t a t e ,  and l o c a l  governments have shown 
increas ing  i n t e r e s t  i n  studying air po l lu t ion ,  wi th  p a r t i c u l a r  emphasis on acid 
r a i n ,  v i s i b i l i t y ,  and o the r  po l lu t ion  i s sues .  To eva lua te  p o t e n t i a l  so lu t ions  t o  
the  problems a t  hand, cons iderable  d a t a  and information must be gathered and 
examined: c u r r e n t  l e v e l s  and pa t t e rns  of the  dependent va r i ab le s  t o  be s tud ied .  
p o t e n t i a l  f u t u r e  r egu la t ions  and technologies ,  and expected l e v e l s  of emissions and 
cont ro l  c o s t s  based upon f u t u r e  r egu la t ions  and technologies.  

For a i r  p o l l u t i o n ,  t he  f ive  dependent va r i ab le s  of i n t e r e s t  a r e  typ ica l ly  
emissions,  atmospheric t r anspor t ,  depos i t i on ,  e f f e c t s  o r  damage, and cos t s  of 
cont ro l .  Computer models have been developed t h a t  can p red ic t  the l e v e l s  o r  
pa t t e rns  of these  dependent va r i ab le s  f o r  s eve ra l  years or decades i n t o  the fu tu re  
based on h i s t o r i c a l  o r  cu r ren t  input d a t a  and information about o the r  f a c t o r s  t h a t  
may a f f e c t  t he  l e v e l  of t he  f i v e  va r i ab le s  of i n t e r e s t .  These models vary i n  t h e i r  
purpose, t h e i r  l e v e l  of d e t a i l ,  t h e i r  c o s t s  of development and use,  and t h e i r  
c a p a b i l i t y  t o  ana lyze  the  e f f e c t  of a l t e r n a t i v e  l e v e l s  of var ious  f ac to r s  on the 
dependent va r i ab le s .  The usefu lness  of computer models, r ega rd le s s  of t h e i r  
composition, l i e s  in t h e i r  a b i l i t y  t o  examine t h e  e f f e c t s  of a l t e r n a t i v e  
assumptions about independent va r i ab le s  on the  dependent va r i ab le s  without 
requi r ing  the  model user  t o  do a l l  necessary  r eca l cu la t ions  by hand. 

Severa l  f a c t o r s  d i s t ingu i sh  one model from another;  such f a c t o r s  include 
the general  s t r u c t u r e  of the  model, t he  l e v e l  of model d e t a i l  (u sua l ly  inverse ly  
r e l a t ed  to  t h e  t i m e  frame over which the  model makes i t s  p red ic t ions ) ,  and the 
use r - f r i end l ines s  wi th  which the model opera tes .  
tvo s t r u c t u r a l  t ypes  of models t o  make f o r e c a s t s  of fu tu re  a c t i v i t y  l eve l s :  
econometric and engineer ing  or process  models. Econometric models use h i s t o r i c  
d a t a  and r e l a t i o n s h i p s  t o  es t imate  f u t u r e  t rends  in var i ab le s  of i n t e r e s t .  
Engineering or process  models use the  phys ica l  r e l a t ionsh ips  of production 
processes (i.e.,  t h e  r e l a t i o n s h i p  between inpu t s  to a production process and its 
outputs )  to p red ic t  l eve l s  of t h e  dependent va r i ab le s .  

I n  genera l ,  po l icy  ana lys t s  use 

Th i s  paper s e l e c t s  one engineer inglprocess  model, t he  Environmental Trends 

ETAM I1 
Analysis Model I1 (ETAM II), and desc r ibes  the  methodology used to  fo recas t  
emissions of a number of a i r  po l lu t an t s  from the  e l e c t r i c  u t i l i t y  s ec to r .  
u ses  exogenous a c t i v i t y  l e v e l  information (1.e.. supplied from ou t s ide  the model 
r a the r  than produced wi th in  i t ) ,  t o  which production r e l a t ionsh ips  are applied as a 
means Of genera t ing  e s t ima tes  of po l lu t an t  emissions.  ETAM was o r i g i n a l l y  
developed t o  provide  environmental t rend  ana lyses  i n  support  of the U.S .  Department 
Of Energy's (DOE) 1983 National Energy Po l i cy  P lan  (NEPP). Since then, i t  has been 
updated wi th  modified algorithms and add i t iona l  c a p a b i l i t i e s  and new d a t a  have been 
added; t he  r e s u l t a n t  model is known as ETAM 11. 
and s e n s i t i v i t y  a n a l y s i s  i n  support of such programs a s  the  In te ragency  V i s i b l i l i t y  
Task Force and the  In te ragency  Prevent ion  of S ign i f i can t  De te r io ra t ion  Task Force. 

ETAM I1 and the methodology i t  uses  t o  fo recas t  e l e c t r i c  u t i l i t y  emissions 

In add i t ion ,  a br i e f  comparison of the  &dss ion  fo recas t ing  technique used 

ETAM I1 has been used f o r  po l icy  

of s u l f u r  d ioxide  (SOz) and nitrogen oxides  (NO ) a r e  descr ibed  i n  t h i s  
paper. 
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i n  ETAM I1 and those used i n  o the r  models is given. Also included a r e  sample 
r e s u l t s  from ETAM 11. 

ETAN I1 METHODOLOGY 

In t roduct ion  

ETAM I1 i s  a genera l ized  fo recas t ing  system t h a t  can be used to p ro jec t  a 
v a r i e t y  of environmental i nd ica to r s :  
water withdrawal and consumption, 4 types  of s o l i d  waste,  and 5 measures of 
r ad ia t ion .  ETAM I1 is unique i n  t h a t  i t  both covers numerous r e s idua l s  ( i . e . ,  
emi t ted  or  discharged a i r ,  water,  or s o l i d  waste po l lu t an t s )  and a l l  economic 
s e c t o r s  discharging those r e s i d u a l s  and is  easy to  use f o r  po l icy  ana lys i s  
purposes. ETAM I1 is capable of measuring the  ind ica to r s  i d e n t i f i e d  above from 
e igh t  source sec to r s :  e l e c t r i c  u t i l i t i e s ,  i ndus t ry ,  r e s i d e n t i a l  and commercial 
sources ,  t r anspor t a t ion ,  a g r i c u l t u r e ,  mining and minerals,  syn the t i c  f u e l s ,  and 
o ther  sources.  The "other" category inc ludes  sources such a s  f o r e s t  f i r e s  and dus t  
r i s i n g  from gravel roads. P ro jec t ions  f o r  the  a i r ,  water,  and s o l i d s  p o l l u t i o n  
ind ica to r s  can a l s o  be disaggregated by Federa l  region and energy use ca tegory  
( i . e . ,  r e l a t ed  or unre la ted  t o  energy production a c t i v i t i e s ) .  

21  a i r  po l lu t an t  spec ie s ,  2 water p o l l u t a n t s ,  

ETAM I1 i s  designed to  be a scoping model, t h a t  is ,  a model t h a t  w i l l  
provide quick r e s u l t s  based on a number of d i f f e r e n t  input assumptions. 
does not provide a g rea t  l e v e l  of d e t a i l ;  f o r  example, f o r e c a s t s  a r e  made a t  the  
Federa l  region l e v e l  of d e t a i l  ( t h e  50 s t a t e s  being aggregated i n t o  ten Federa l  
reg ions)  a t  5-year i n t e r v a l s  t o  the  year 2030. Emission e s t ima tes  a r e  a l s o  
ava i l ab le  by end use s e c t o r  and by indus t ry  type. Other models a r e  a v a i l a b l e  
which, although providing more d e t a i l ,  such a s  e l e c t r i c  u t i l i t y  p l an t  o r  e l e c t r i c  
genera t ing  un i t - spec i f i c  emissions on a monthly or year ly  b a s i s ,  may not make 
fo recas t s  so many years  i n t o  the  f u t u r e  o r  may be more d i f f i c u l t  t o  run in  terms of 
eva lua t ing  the e f f e c t s  of a l t e r n a t i v e  input assumptions. 

The model 

ETAM I1 a l s o  has been designed to  allow use r s ,  even those wi th  l i t t l e  o r  no 
computer experience,  t o  make runs.  For those in t e re s t ed  use r s  wi th  a minimal 
amount of programming experience,  the computer source code ( i . e . ,  the  commands t h a t  
c o n s t i t u t e  the model) can be a l t e r e d  t o  allow more complicated changes i n  input  
assumptions. 

Data Sources and Methods 

A number of ex te rna l  da t a  bases and models have been incorporated i n t o  ETAM 
11, e i t h e r  i n  f u l l  o r  i n  part. These include the  National Acid P r e c i p i t a t i o n  
Assessment Program (NAPAP)  inventory of non-u t i l i t y  emissions ( l ) ,  the  e l e c t r i c  
u t i l i t y  Unit  Inventory (2) .  t he  FORECAST e l e c t r i c  u t i l i t y  emissions model (3,  4 ) .  
d a t a  from the Residuals Accounting Model (5). DOE'S NEPP ( 6 ) .  and DOE Sec re t a ry  
Hodel's testimony before the  U . S .  House of Representa t ives  ( 7 ) .  I n  add i t ion  to  the  
exogenous dr iv ing  inpu t s  l i s t e d  above, ETAM I1 accepts  a number of user -spec i f ied  
assumptions which a f f e c t  i t s  r e s u l t s .  These are discussed i n  g r e a t e r  d e t a i l  i n  t he  
two volumes of ETAM I1 documentation (E, 9) .  

U t i l i t y  Methodology 

I n  general .  ETAM I1 uses  input  da t a  to  es t imate  e l e c t r i c i t y  genera t ion  in  
f u t u r e  years.  
a r e  then used to  es t imate  the  d ischarge  of var ious  environmental r e s idua l s .  
A l t e rna t ive  l eve l s  of economic or energy p r i c e  growth a f f e c t  emissions because 
economic f a c t o r s  and energy p r i c e s  a f f e c t  t he  demand and supply,  and the re fo re  the  
genera t ion ,  of e l e c t r i c i t y .  

Emission f a c t o r s  and the  e f f e c t s  of a l t e r n a t i v e  r egu la to ry  scena r ios  

The e l e c t r i c  genera t ing  Unit  Inventory (2 )  is a key component of the  
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pro jec t ion  process .  It  con ta ins  generat ing un i t - spec i f i c  da t a  on u n i t  type,  s i z e ,  
age,  capaci ty  f a c t o r ,  emission r a t e ,  and f u e l  use. The model compiles these data  
by s t a t e  and then de r ives  c e r t a i n  summary s t a t i s t i c s  -- f o r  example, the r a t i o  of 
baseload t o  peaking capac i ty  and the mix of f u e l s  used i n  peaking generat ing un i t s .  
The user of  ETAM 11, when running the u t i l i t y  component, provides input information 
on the fo recas t  horizon,  coa l  p l an t  l i f e t i m e s ,  c o a l  p l an t  capaci ty  f a c t o r ,  and 
environmental  r egu la t ions  (9) .  

ETAM I1 updates  t h e  1980 generat ing Unit  Inventory i n  5-year increments. 
For  each increment,  SO emissions from e x i s t i n g  generat ing u n i t s  a r e  reduced to 
meet a i r  r egu la t ions  (i.e.,  S t a t e  Implementation P lan  t a r g e t s ) .  Generating u n i t s  
a r e  r e t i r e d  according to  announced ret i rement  d a t e s  (10) occurr ing wi th in  each 
5-year increment. I f  no r e t i r emen t  d a t e  has been announced, generat ing u n i t s  a r e  
r e t i r e d  ( a f t e r  1991) according t o  d e f a u l t  re t i rement  d a t e s  l inked to  plant  
l i f e t imes .  Emission l e v e l s  a r e  f u r t h e r  reduced t o  r e f l e c t  these ret i rements .  

2 

Announced plans (10) t o  convert  o i l - f i r e d  capac i ty  t o  coa l  a r e  assumed to  
occur  as scheduled. Addit ional  conversions a r e  assumed to occur in  1 9  states. 
Emission l e v e l s  a r e  increased t o  r e f l e c t  these conversions.  

If the u s e r  has so s p e c i f i e d ,  ETAM I T  t hen  a d j u s t s  t h e  capac i ty  f a c t o r s  of 
e x i s t i n g  gene ra t ing  u n i t s .  The capac i ty  f a c t o r s  of o i l  and gas-f i red generat ing 
u n i t s  can be reduced to  i m p l i c i t l y  r e f l e c t  t h e i r  high f u e l  cos t s .  The capaci ty  
f a c t o r  of coal-f i red generat ing u n i t s  can e i t h e r  be increased to  r e f l e c t  u t i l i t i e s '  
success  i n  e f f o r t s  to reduce unusual ly  high r e se rve  margins or  be decreased t o  
r e f l e c t  lowered a v a i l a b i l i t y  as equipment ages. A l l  generat ing u n i t s  of a given 
f u e l  type a r e  a f f e c t e d  when an adjustment is made ( i . e . ,  the  capac i ty  f a c t o r  of a l l  
e x i s t i n g  coa l - f i r ed  generat ing u n i t s ,  r ega rd le s s  of age o r  locat ion.  would be 
r a i sed  or lowered to the spec i f i ed  r a t e ) .  Emission l e v e l s  a r e  adjusted 
accordingly.  

Nat ional  average growth r a t e s  f o r  e l e c t r i c i t y  demand, spec i f i ed  in t he  NEPP 
pro jec t ions ,  are a l l o c a t e d  t o  each s t a t e  according t o  the r a t i o s  implied in 1980 
North American E l e c t r i c  R e l i a b i l i t y  Council  (NERC) fo recas t s .  Within each state,  
demand i s  p a r t i t i o n e d  i n t o  baseload and peaking segments, using the s t a t e ' s  1980 
r a t i o  of baseload capac i ty  t o  peaking capaci ty .  Th i s  r a t i o  is assumed to remain 
cons t an t  throughout t he  p ro jec t ion  period. The f r a c t i o n  of t o t a l  demand t h a t  can 
be accommodated by e x i s t i n g  generat ing u n i t s  is sub t r ac t ed ,  and any remaining 
demand is assumed to  be s a t i s f i e d  by new baseload o r  peaking generat ing u n i t s ,  
depending on which segment is  unable to  meet demand. 

N e w  gene ra t ing  u n i t s  a r e  added according to  the on-l ine d a t e s  spec i f i ed  i n  
NERC'S announced generat ing u n i t  l i s t  and a r e  assumed to  operate  a t  the de fau l t  new 
u n i t  capaci ty  f a c t o r s .  
p a r t i c u l a r  s ta te  i f  they a r e  not  needed t o  meet t he  demand der ived from NEPP. The 
new coal-f i red gene ra t ing  u n i t s  a r e  assumed to  comply with cu r ren t  revised N e w  
Source Performance Standards (NSPS) or Prevent ion of S ign i f i can t  De te r io ra t ion  
r egu la t ions ,  depending upon which are more s t r i n g e n t ,  or a l t e r n a t i v e  regulat ions i f  
spec i f i ed  in  the inpu t  assumptions.  

The model w i l l  d e fe r  announced generat ing u n i t s  i n  a 

I f  a s ta te 's  e l e c t r i c i t y  demand is not met a f t e r  a l l  announced generat ing 
u n i t s  have been put on-l ine,  t he  model s i t e s  a d d i t i o n a l  new generat ing u n i t s  i n  the 
S t a t e  t o  meet p ro jec t ed  needs. 
decis ion:  

The following assumptions a r e  r e l evan t  t o  t h i s  

- each state's 1980 r a t i o  of baseload to  peaking capaci ty  remains 
cons t a n  t ; 

. a l l  a d d i t i o n a l  baseload generat ing u n i t s  b u i l t  a f t e r  the NERC 
announced generat ing u n i t  list i s  s a t i s f i e d  but before  the  year 
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2000 a r e  assumed t o  be coa l - f i red  (except in  Ca l i fo rn ia ,  where a l l  
new capacity i s  assumed to be from renewables); 

. 80 percent of new baseload genera t ing  u n i t s  b u i l t  a f t e r  the year  
2000 a r e  assumed t o  be coa l - f i r ed  and 20 percent  nuc lear  (except i n  
Ca l i fo rn ia ,  where a l l  new capac i ty  is assumed to be from 
renewables); 

. each a t a t e ' s  1980 mix of fue l s  used i n  peaking genera t ing  u n i t s  
remains cons tan t ;  and 

. new genera t ing  u n i t  emission s tandards  apply.  

NEPP p ro jec t ions  of u t i l i t y  s e c t o r  f u e l  use a r e  appl ied  a s  "con t ro l  t o t a l s "  
on ETAM 11's i n i t i a l  ca l cu la t ions  f o r  each pro jec t ion  year.  ETAM I1 determines  
each  s t a t e ' s  share  of o i l ,  c o a l ,  gas ,  nuc lear ,  and a l t e r n a t i v e  f u e l  use f o r  1980. 
ETAM I1 then  uses these  sha res  to  propor t iona l ly  d isaggrega te  the NEPP n a t i o n a l  
t o t a l s  f o r  each p ro jec t ion  year to y ie ld  fue l - spec i f i c  s u b t o t a l s  f o r  each s t a t e .  
The NEPP s u b t o t a l s  a v a i l a b l e  by f u e l  a r e  then used t o  c a l i b r a t e  ETAM 11's 
ca l cu la t ed  sub to ta l s  by f u e l  and s t a t e .  I n  e f f e c t ,  ETAM I1 makes marginal 
adjustments to the capac i ty  f a c t o r s  of each genera t ing  u n i t  (new and e x i s t i n g  
f a c i l i t i e s )  of a given f u e l  type i n  a p a r t i c u l a r  s t a t e  so t h a t  the model's f u e l  use 
t o t a l s  equal the NEPP con t ro l  t o t a l s .  Emission l e v e l s  a r e  then ad jus ted  i n  
propor t ion  to the f u e l  use adjustments.  

The above methodology app l i e s  t o  f o r e c a s t s  made t o  the year 2010. For 
p ro jec t ions  to  2030, each computational s t e p  i s  conducted in  the same manner. Tvo 
d i f f e rences  should be noted: 1 )  the  p ro jec t ion  proceeds i n  10-year increments so 
t h a t  each set of ca l cu la t ions  combines the  ca l cu la t ions  f o r  two increments i n  the  
1980 t o  2010 p ro jec t ion ;  and 2 )  t h e  t r ends  f o r  the  last 5-year increment (2005 t o  
2010) a r e  ex t rapola ted  f o r  the period 2010 t o  2030. For example, capac i ty  f a c t o r s  
are assumed to remain a t  t h e i r  2000 l e v e l .  ETAM I1 der ives  na t iona l - l eve l  
e l e c t r i c i t y  demand from NEPP and assumes s t a t e - l eve l  t rends  w i l l  continue l i n e a r l y  
a t  the 2005 t o  2010 r a t e .  Note tha t  for  these  longer-term p ro jec t ions ,  assumptions 
regard ing  p lan t  l i f e t i m e s  and emission s tandards  become inc reas ing ly  important.  

ETAM I1 i s  unique because, due to its s impl i c i ty  and s t r u c t u r a l  des ign ,  i t  
can be used to  examine a number of a l t e r n a t i v e  scenar ios  i n  a r e l a t i v e l y  s h o r t  
period of time. Scenarios examined can inc lude  the e f f e c t s  of d i f f e r e n t  coa l  p l an t  
l i f e t i m e s ,  fu tu re  environmental  r egu la t ions ,  and energy and economic fu tu res .  By 
combining scenar ios  t h a t  r e s u l t  i n  high o r  low l e v e l s  of r e s idua l  d i scharge ,  ETAM 
I1 can provide i t s  use r  with a range of emission l e v e l s ,  thus providing informat ion  
about uncer ta in ty  i n  f u t u r e  r e s idua l  d i scharge  l eve l s .  

COMPARISON WITH OTHER MODELS 

A number of o the r  computer models a r e  ava i l ab le  f o r  making p red ic t ions  of 
po l lu t an t  emissions from e l e c t r i c  u t i l i t i e s .  These models inc lude  the  Advanced 
U t i l i t y  Simulation Model (AUSM), the  National Coal Model (NCM), and the  

L Optimization Model f o r  Emission Generating Al t e rna t ives  (OMEGA). Table 1 
1 summarizes the  r e l evan t  f e a t u r e s  of each of these  models. 

Advanced U t i l i t y  Simulation Model 

I AUSM, sponsored by the  U.S. Environmental P ro tec t ion  Agency i n  suppor t  of 
, t h e  National Acid P r e c i p i t a t i o n  Assessment Program, i s  designed to p ro jec t  

e l e c t r i c i t y  demand, genera t ion ,  and a s soc ia t ed  emissions.  Considerable d e t a i l  is  
included i n  the model i n  seve ra l  a r eas ,  enabl ing  in-depth ana lys i s  of the e f f e c t s  
of var ious  l e g i s l a t i v e  scenar ios .  AUSM combines econometric modeling techniques 
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with  process modeling techniques,  r e s u l t i n g  in a more complicated i n t e r n a l  
S t ruc tu re  than t h a t  of ETAM 11. AUSM's coa l  supply module conta ins  d i s t i n c t  
r ep resen ta t ions  of coa l  cos t s  and a v a i l a b i l i t y .  The primary u t i l i t y  in format ion  
d a t a  base used by AUSM has d e t a i l  at the  e l e c t r i c  genera t ing  u n i t  l e v e l .  
recurs iveness  f ea tu re ,  which allows t h e  pro jec ted  p r i c e  of e l e c t r i c i t y  in one year 
t o  be r e f l ec t ed  in the demand f o r  e l e c t r i c i t y  in t he  following year ,  is used i n  an 
econometric por t ion  of the  model t o  f o r e c a s t  e l e c t r i c i t y  demand. 
wi th in  AUSM ca lcu la t e s  con t ro l  c o s t s  a s soc ia t ed  wi th  any p a r t i c u l a r  l e g i s l a t i v e  
a l t e r n a t i v e  examined. 

An annual 

A sepa ra t e  module 

AUSM uses  an ex tens ive  amount of input  da t a .  In add i t ion  t o  an  inventory 
of generating u n i t s  ( t h e  Unit  Inventory)  and an ex tens ive  f i l e  conta in ing  
information on coal reserves  and resources ,  a l a r g e  quan t i ty  of input d a t a  must be 
spec i f i ed  by the  user.  Default  va lues  a r e  ava i l ab le  f o r  these  parameters,  but a 
user  needs to  have some not ion  of appropr i a t e  values.  

AUSM requi res  two user -spec i f ied  scena r io  input f i l e s .  One of these  
provides g loba l  parameters (e .g . ,  i n f l a t i o n  r a t e ,  f l u e  gas d e s u l f u r i z a t i o n  minimum 
s i z e ,  e t c . )  and the o the r  provides s t a t e - s p e c i f i c  parameters (e.g. ,  s t a t e  emission 
l i m i t s ,  land use c o s t s ,  e t c . ) .  In a d d i t i o n  to  these  g loba l  and scena r io  
parameters,  each of the  ana lys i s  modules wi th in  AUSM has  a s e r i e s  of i n p u t s  which 
must be user -spec i f ied .  The e l e c t r i c i t y  demand module, f o r  example, r equ i r e s  
s t a t e - l eve l  fo recas t s  of f u e l  p r i ces ,  popula t ion ,  and economic a c t i v i t y  ind ica to r s  
( i . e . ,  personal income, earn ings ,  and employment). The AUSM coa l  supply module 
r equ i r e s  the user  t o  spec i fy  e s c a l a t i o n  r a t e 8  f o r  coa l  production c o s t s  a t  t he  
mine-mouth and the c o s t s  of mining and c leaning  coa l  (broken down by wages, c a p i t a l  
c o s t s ,  e t c . ) .  A s epa ra t e  module f o r e c a s t s  coa l  t r anspor t a t ion  c o s t s ,  which can be 
up to 70 t o  80 percent of the  de l ive red  p r i c e  of coa l .  

Outputs from AUSM a r e  more d e t a i l e d  than those from ETAM I1 and include 
s t a t e - l eve l  information on genera t ion ,  peak load ,  p r i ces ,  capac i ty  add i t ions .  
emissions and genera t ion  of r e s idua l s ,  coa l  use,  and u t i l i t y  f i n a n c i a l  s ta tements .  
P ro jec t ions  a r e  made f o r  20 yea r s  i n t o  the fu tu re .  

Nat iona l  Coal Model 

NCM, sponsored by the  U.S. Department of Energy f o r  use in s h o r t  and 
mid-term fo recas t ing ,  is used t o  a s c e r t a i n  the  impact of l e g i s l a t i o n  on the  coa l  
and e l e c t r i c  u t i l i t y  i n d u s t r i e s  and t o  p ro jec t  coa l  production, consumption, and 
p r i ces .  
inc luding  information on u t i l i t y  ope ra t ions  c o s t s ,  emission l i m i t s ,  c apac i ty  
f a c t o r s ,  coa l  demand and production, p r i c e  and use of a l t e r n a t i v e  f u e l s ,  and 
emission con t ro l  cos t s .  Outputs inc lude  coa l  production, t r anspor t a t ion ,  blending, 
and consumption; genera t ing  capac i ty  u t i l i z a t i o n ;  p o l l u t a n t  emissions; c a p i t a l  
expenditures;  and t ransmiss ion  of e l e c t r i c i t y .  Each of these  outputs  is a v a i l a b l e  
by NCM region (approximately equal  t o  s t a t e - l e v e l )  and by Federa l  reg ion  t o  the 
year  2010. 

The NCM is a process model t h a t  r equ i r e s  an ex tens ive  amount of d a t a  

P ropr i e t a ry  v a r i a n t s  of NCM a r e  o f f e red  by some firms. 

Optimization Model For Emission Generating Al t e rna t ives  

OMEGA, a process  model, was developed a t  Carnegie-Mellon Un ive r s i ty  and 
examines emission con t ro l  s t r a t e g i e s  of domestic coal-based e l e c t r i c  u t i l i t y  
p l an t s .  The cu r ren t  vers ion  examines only coa l  p l an t s  in a 31-s ta te  Eas t e rn  
region. Due to its s t r u c t u r e  and computational a lgor i thms,  OMEGA is l imi t ed  i n  the 
number of p l an t  types,  modes of t r anspor t a t ion ,  coa l  types ,  and so f o r t h  t h a t  it 
can  handle. The model is dr iven  by an e x p l i c i t  l i s t i n g  of expected coa l - f i red  
s t a r t u p s  from DOE'S Generating Uni t  Reference F i l e .  

Required inpu t s  to OMEGA a r e  ex tens ive  and inc lude  coa l - f i red  genera t ion ,  
use  of coa l  by u t i l i t i e s ,  e s c a l a t i o n  r a t e s  f o r  t r anspor t a t ion  c o s t s ,  coa l  p r i ces ,  
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coal  production, capac i ty  f a c t o r s ,  p l an t  l i f e t i m e ,  d i scount  r a t e ,  emission 
reduct ion  t a r g e t ,  and method of emission a l l o c a t i o n  among s t a t e s .  Model outputs 
inc lude  emissions and con t ro l  c o s t s  a t  the  s t a t e  l e v e l  to 1995. 

SAMPLE RESULTS FROM ETAM I1 

To provide an  i l l u s t r a t i o n  of the  type of ouputs provided by these  models, 
t h e  r e s u l t s  in Figure  1 a r e  based on the examination of a l t e r n a t i v e  coa l  p l an t  
l i f e t i m e s  by ETAM 11. Figure 1 shows a comparison of assumed 40 and 60 year  
u t i l i t y  p l an t  l i f e t i m e s  on emissions to  2030. As can be seen, these assumptions 
have no e f f e c t  on emissions from non-u t i l i t y  s e c t o r s ,  but have a tremendous e f f e c t  
on both the p a t t e r n  and the  l e v e l  of t o t a l  emissions. 

The s i g n i f i c a n t  impact of a p l an t  l i f e t i m e  assumption is due to the 
s t r i n g e n t  con t ro l s  placed on new p l a n t s  through NSPS requirements;  w i th  e a r l i e r  
re t i rement  of p l an t s ,  t he  newer and more s t r ingent ly- regula ted  p l an t s  come on-line 
much sooner. For SO emiss ions ,  t he  assumption regarding coa l  p lan t  l i f e t i m e  
a f f e c t s  the year in which i n d u s t r i a l  emissions become the primary con t r ibu to r  to 
t o t a l  emissions. 
f a l l  below i n d u s t r i a l  emissions by 2010. I f  a 60-year l i f e t i m e  is assumed, t h i s  
swi tch  w i l l  no t  OCCUK u n t i l  about 2030. 

2 

Under the  40-year l i f e t i m e  assumption, u t i l i t y  SO2 emissions 
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Figure 1. Coal Plant Lifetime Scenario Results 

(40 versus 60 year plant lifetimes) 
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